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The title compound, [Hg3(C20H16N5)4](NO3)24CH3OH,
consists of a trinuclear HgII dipositive cation, [Hg3(4
0-
MeL)4]
2+, two nitrate anions and four occluded methanol
molecules. The Hg atoms of the cation lie on a crystallographic
twofold axis and are tetrahedrally coordinated by nitrogen-
donor atoms of the bridging 1,3-bis(4-methyl-2-pyridylimino)-
isoindoline ligands. The central Hg atom is coordinated by
four pyridine N atoms, one from each of the 40-MeL ligands,
while the two outer Hg atoms are each coordinated by two
pyridine and two pyrrole N atoms.
Comment
Tridentate nitrogen-donor ligands have played an important
role in inorganic chemistry in recent years as templates for
models of metalloproteins and as templates for catalytic
processes (Chaudhuri & Wieghardt, 1987; Trofimenko, 1999).
The pyridine-arm isoindoline 40-MeLH [1,3-bis(4-methyl-2-
pyridylimino)isoindoline] when deprotonated normally coor-
dinates meridionally to metal ions via a pyrrole and two
pyridine N atoms and forms a series of bis-tridentate octa-
hedral complexes M(40-MeL)2 with the divalent first row
transition metal ions, M = Mn–Zn (Gagne´ et al., 1981). We
have shown through serendipitous discovery that 40-MeLH
when deprotonated reacts with zinc perchlorate in an equi-
molar ratio to form the trinuclear complex [Zn3(C20H16N5)4]-
(ClO4)25H2O, which contains tetrahedrally coordinated Zn
atoms (Anderson et al., 2003). In an effort to determine
whether other d10 metal ions form similar tetrahedrally coor-
dinated trinuclear complexes, we have examined the reactions
of 40-MeLH with CdII and HgII.
While we have been unsuccessful in preparing the CdII
trinuclear congener, perhaps because of the known preference
of CdII for octahedral coordination (Sigel & Martin, 1994), the
title trinuclear HgII complex, (I), is formed readily from the
reaction of mercuric nitrate and deprotonated 40-MeLH.
The cation in the title compound is composed of two short
helices of opposite hand, one coiling around Hg1 and one
coiling around Hg3, that meet at Hg2. The three Hg atoms are
located on a crystallographic twofold axis, and thus form a
linear backbone for the complex cation. As a result, the
trinuclear cation has crystallographic twofold symmetry about
that Hg3 axis. The crystallographically unique nitrate anion
exhibits no sign of disorder, presumably because of multiple
weak [O  O = 2.966 (8)–3.137 (7) A˚] hydrogen bonding
between its O atoms and the hydroxyl groups of the occluded
methanol molecules.
Experimental
The isoindoline ligand was prepared by a solid state melt reaction
(Addison & Burke, 1981). Solid Hg(NO3)23H2O (346 mg,
0.914 mmol) was added to 25 ml of a warm methanol solution (25 ml)
of 40-MeLH (327 mg, 1.0 mmol), which had been deprotonated by the
addition of 1.0 M Bu4NOH (1.0 ml, 1.0 mmol) in methanol. The
orange–yellow solution was refluxed vigorously for 2 h, and the
resulting orange solution was filtered while warm to remove cloudi-
ness. Evaporation of the solvent from the filtrate over a two-day
period produced large yellow crystals (45% yield) of (I), which were





a = 26.285 (5) A˚
b = 19.755 (4) A˚
c = 19.376 (4) A˚
 = 126.24 (3)
V = 8115 (3) A˚3
Z = 4
Dx = 1.754 Mg m
3
Mo K radiation
 = 5.74 mm1
T = 165 (2) K
Prism, yellow







Tmin = 0.145, Tmax = 0.253
(expected range = 0.086–0.151)
33142 measured reflections
8318 independent reflections





Refinement on F 2
R[F 2 > 2(F 2)] = 0.033











max = 1.09 e A˚
3
min = 1.75 e A˚3
H atoms of the cation were placed in idealized positions and
refined using a riding model with C—H = 0.93 and 0.96 A˚, and with
Uiso(H) = 1.2Ueq(aromatic C) and 1.5.Ueq(methyl C). H atoms were
not included for the occluded methanol molecules, due to the fact
that they could not be located in the difference map. While the
highest peak in the difference map was 1.26 A˚ from C41, the next 19
peaks were due to residual density from the Hg atoms. The deepest
hole in the map was 0.90 A˚ from Hg3.
Data collection: SMART (Bruker, 2001); cell refinement: SAINT
(Bruker, 2003; data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 2000); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.
MW acknowledges the support of Research Corporation.
The diffractometer at Colorado State University was provided
by a grant from the National Institutes of Health Shared
Instrumentation Grant Program.
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Figure 1
The structure of the trinuclear complex cation (50% probability
displacement ellipsoids). Unlabeled atoms of the cation are related to
the labeled atoms by operation of the twofold crystallographic symmetry
axis through the three Hg atoms (x, y, 12 – z); a symmetry-related nitrate
anion and two symmetry-related occluded methanol molecules are not
shown.
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Tetrakis[µ-1,3-bis(4-methyl-2-pyridylimino)isoindolinato]trimercury(II) dinitrate 
methanol tetrasolvate
Mark Wicholas, Brandon L. Dietrich, Oren P. Anderson and Agnete la Cour
S1. Comment 
Tridentate nitrogen-donor ligands have played an important role in inorganic chemistry in recent years as templates for 
models of metalloproteins and as templates for catalytic processes (Chaudhuri & Wieghardt, 1987; Trofimenko, 1999). 
The pyridine-arm isoindoline 4′-MeLH [1,3-bis(4-methyl-2-pyridylimino)isoindoline] when deprotonated normally 
coordinates meridionally to metal ions via a pyrrole and two pyridine N atoms and forms a series of bis-tridentate 
octahedral complexes M(4′-MeL)2 with the divalent first row transition metal ions, M = Mn–Zn (Gagné et al., 1981). We 
have shown through serendipitous discovery that 4′-MeLH when deprotonated reacts with zinc perchlorate in an 
equimolar ratio to form the trinuclear complex [Zn3(C20H16N5)4](ClO4)2·5H2O, which contains tetrahedrally coordinated 
Zn atoms (Anderson et al., 2003). In an effort to determine whether other d10 metal ions form similar tetrahedrally 
coordinated trinuclear complexes, we have examined the reactions of 4′-MeLH with CdII and HgII.
While we have been unsuccessful in preparing the CdII trinuclear congener, perhaps because of the known preference of 
CdII for octahedral coordination (Sigel & Martin, 1994), the title trinuclear HgII complex, (I), is formed readily from the 
reaction of mercuric nitrate and deprotonated 4′-MeLH. 
The cation in the title compound is composed of two short helices of opposite hand, one coiling around Hg1 and one 
coiling around Hg3, that meet at Hg2. The three Hg atoms are located on a crystallographic twofold axis, and thus form a 
linear backbone for the complex cation. As a result, the trinuclear cation has crystallographic twofold symmetry about 
that Hg3 axis. The crystallographically unique nitrate anion exhibits no sign of disorder, presumably because of multiple 
weak [O···O = 2.966 (8)–3.137 (7) Å] hydrogen bonding between the its O atoms and the hydroxyl groups of the 
occluded methanol molecules.
S2. Experimental 
The isoindoline ligand was prepared by a solid state melt reaction (Addison & Burke, 1981). Solid Hg(NO3)2·3H2O (346 
mg, 0.914 mmol) was added to 25 ml of a warm methanol solution of 4′-MeLH (327 mg, 1.0 mmol), which had been 
deprotonated by the addition of 1.0 M Bu4NOH (1.0 ml, 1.0 mmol) in methanol. The resulting orange–yellow solution 
was refluxed vigorously for 2 h, and the resulting orange solution was filtered while warm to remove cloudiness. 
Evaporation of the solvent from the filtrate over a two-day period produced large yellow crystals (45% yield) of (I), 
which were washed with ice-cold methanol and air-dried.
S3. Refinement 
H atoms of the cation were placed in idealized positions and refined by using a riding model with C—H = 0.93 and 0.96 
Å, and with Uiso(H) = 1.2Ueq(aromatic C) and 1.5.Ueq(methyl C) [please check changes]. H atoms were not included on 
the occluded methanol molecules, due to the fact that they could not be located in the difference map, the highest peaks 
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of which were due to residual electron density from the Hg atoms. Please specify locations of highest peak and deepest 
hole.
Figure 1
The structure of the trinuclear complex cation (50% probability displacement ellipsoids). Unlabeled atoms of the cation 
are related to the labeled atoms by operation of the twofold crystallographic symmetry axis through the three Hg atoms; a 
symmetry-related nitrate anion and two symmetry-related occluded methanol molecules are not shown. 





Hall symbol: -C 2yc
a = 26.285 (5) Å
b = 19.755 (4) Å
c = 19.376 (4) Å
β = 126.24 (3)°
V = 8115 (3) Å3
Z = 4
F(000) = 4168
Dx = 1.754 Mg m−3
Mo Kα radiation, λ = 0.71073 Å
Cell parameters from 999 reflections
θ = 3.2–26.4°
µ = 5.74 mm−1
T = 165 K
Prism, yellow
0.55 × 0.50 × 0.33 mm
Data collection 
Bruker SMART 1000 
diffractometer
Radiation source: fine-focus sealed tube
Graphite monochromator
ω scans
Absorption correction: multi-scan 
(SADABS; Sheldrick, 2000)
Tmin = 0.145, Tmax = 0.253
33142 measured reflections
8318 independent reflections
6461 reflections with I > 2σ(I)
Rint = 0.052















Primary atom site location: structure-invariant 
direct methods
Secondary atom site location: difference Fourier 
map
Hydrogen site location: inferred from 
neighbouring sites
H-atom parameters constrained
w = 1/[σ2(Fo2) + (0.0264P)2] 
where P = (Fo2 + 2Fc2)/3
(Δ/σ)max = 0.006
Δρmax = 1.09 e Å−3
Δρmin = −1.75 e Å−3
Special details 
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes)
are estimated using the full covariance matrix. The cell e.s.d.'s are taken
into account individually in the estimation of e.s.d.'s in distances, angles
and torsion angles; correlations between e.s.d.'s in cell parameters are only
used when they are defined by crystal symmetry. An approximate (isotropic)
treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.
Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and
goodness of fit S are based on F2, conventional R-factors R are based
on F, with F set to zero for negative F2. The threshold expression of
F2 > σ(F2) is used only for calculating R-factors(gt) etc. and is
not relevant to the choice of reflections for refinement. R-factors based
on F2 are statistically about twice as large as those based on F, and R-
factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2) 
x y z Uiso*/Ueq
Hg1 0.0000 −0.177441 (12) 0.2500 0.02208 (7)
Hg2 0.0000 0.055905 (12) 0.2500 0.02167 (7)
Hg3 0.0000 0.275941 (12) 0.2500 0.01788 (7)
N1 0.0759 (2) −0.2662 (2) 0.2992 (3) 0.0374 (11)
N1A −0.01204 (17) 0.36481 (19) 0.1579 (2) 0.0269 (9)
N2 0.12162 (18) −0.22458 (19) 0.2312 (2) 0.0244 (9)
N2A −0.11536 (17) 0.33158 (18) 0.0384 (2) 0.0218 (9)
N3 0.03385 (17) −0.14694 (18) 0.1794 (2) 0.0193 (8)
N3A −0.09376 (16) 0.25344 (17) 0.1508 (2) 0.0171 (8)
N4 −0.02641 (16) −0.04366 (17) 0.1163 (2) 0.0199 (8)
N4A −0.10706 (17) 0.15451 (17) 0.2112 (2) 0.0192 (9)
N5 −0.08361 (16) −0.01277 (17) 0.1652 (2) 0.0174 (8)
N5A −0.00916 (17) 0.12594 (16) 0.3331 (2) 0.0191 (9)
C1 0.0753 (3) −0.3157 (3) 0.3460 (5) 0.062 (2)
H1 0.0517 −0.3092 0.3670 0.075*
C1A 0.0343 (2) 0.4111 (3) 0.1914 (3) 0.0385 (14)
H1A 0.0731 0.4008 0.2423 0.046*
C2 0.1079 (3) −0.3759 (3) 0.3647 (4) 0.0555 (18)
H2 0.1066 −0.4085 0.3981 0.067*
C2A 0.0273 (3) 0.4727 (3) 0.1544 (3) 0.0384 (14)
H2A 0.0605 0.5034 0.1802 0.046*
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C3 0.1423 (2) −0.3869 (2) 0.3332 (4) 0.0371 (14)
C3A −0.0293 (2) 0.4886 (2) 0.0787 (3) 0.0318 (12)
C4 0.1426 (2) −0.3364 (2) 0.2855 (3) 0.0326 (13)
H4 0.1650 −0.3426 0.2627 0.039*
C4A −0.0766 (2) 0.4409 (2) 0.0428 (3) 0.0287 (12)
H4A −0.1152 0.4503 −0.0089 0.034*
C5 0.1102 (2) −0.2755 (2) 0.2698 (3) 0.0253 (11)
C5A −0.0675 (2) 0.3790 (2) 0.0825 (3) 0.0223 (11)
C6 0.1792 (3) −0.4515 (3) 0.3535 (4) 0.0574 (18)
H6A 0.1587 −0.4875 0.3618 0.086*
H6B 0.2211 −0.4455 0.4048 0.086*
H6C 0.1812 −0.4628 0.3069 0.086*
C6A −0.0369 (3) 0.5563 (2) 0.0367 (4) 0.0501 (16)
H6A1 −0.0323 0.5503 −0.0085 0.075*
H6A2 −0.0052 0.5871 0.0785 0.075*
H6A3 −0.0779 0.5745 0.0136 0.075*
C7 0.0902 (2) −0.1699 (2) 0.1970 (3) 0.0217 (11)
C7A −0.1249 (2) 0.2784 (2) 0.0677 (3) 0.0189 (10)
C8 0.1132 (2) −0.1178 (2) 0.1663 (3) 0.0205 (10)
C8A −0.1769 (2) 0.2313 (2) 0.0105 (3) 0.0213 (10)
C9 0.1673 (2) −0.1151 (2) 0.1710 (3) 0.0284 (12)
H9 0.1967 −0.1501 0.1953 0.034*
C9A −0.2218 (2) 0.2328 (3) −0.0771 (3) 0.0290 (11)
H9A −0.2224 0.2671 −0.1104 0.035*
C10 0.1762 (2) −0.0582 (3) 0.1378 (3) 0.0329 (13)
H10 0.2125 −0.0547 0.1401 0.039*
C10A −0.2663 (2) 0.1807 (2) −0.1138 (3) 0.0328 (13)
H10A −0.2966 0.1798 −0.1728 0.039*
C11 0.1321 (2) −0.0061 (3) 0.1012 (3) 0.0322 (12)
H11 0.1391 0.0312 0.0786 0.039*
C11A −0.2662 (2) 0.1311 (2) −0.0643 (3) 0.0340 (13)
H11A −0.2968 0.0975 −0.0905 0.041*
C12 0.0781 (2) −0.0086 (2) 0.0976 (3) 0.0262 (11)
H12 0.0488 0.0264 0.0739 0.031*
C12A −0.2217 (2) 0.1297 (2) 0.0234 (3) 0.0264 (11)
H12A −0.2219 0.0961 0.0569 0.032*
C13 0.0697 (2) −0.0659 (2) 0.1310 (3) 0.0184 (10)
C13A −0.1766 (2) 0.1809 (2) 0.0594 (3) 0.0225 (11)
C14 0.0193 (2) −0.0837 (2) 0.1395 (3) 0.0183 (10)
C14A −0.1229 (2) 0.1940 (2) 0.1489 (3) 0.0182 (10)
C15 −0.13338 (19) −0.0180 (2) 0.1677 (3) 0.0184 (10)
H15 −0.1388 0.0146 0.1975 0.022*
C15A 0.0377 (2) 0.1337 (2) 0.4162 (3) 0.0247 (11)
H15A 0.0717 0.1040 0.4417 0.030*
C16 −0.1766 (2) −0.0695 (2) 0.1279 (3) 0.0226 (11)
H16 −0.2108 −0.0714 0.1304 0.027*
C16A 0.0377 (2) 0.1836 (2) 0.4656 (3) 0.0255 (11)
H16A 0.0714 0.1876 0.5231 0.031*
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C17 −0.1686 (2) −0.1185 (2) 0.0841 (3) 0.0245 (11)
C17A −0.0128 (2) 0.2280 (2) 0.4289 (3) 0.0259 (11)
C18 −0.1179 (2) −0.1124 (2) 0.0804 (3) 0.0213 (11)
H18 −0.1119 −0.1441 0.0503 0.026*
C18A −0.0615 (2) 0.2197 (2) 0.3426 (3) 0.0233 (11)
H18A −0.0962 0.2485 0.3159 0.028*
C19 −0.0755 (2) −0.0587 (2) 0.1221 (3) 0.0184 (10)
C19A −0.0583 (2) 0.1686 (2) 0.2962 (3) 0.0183 (10)
C20 −0.2138 (2) −0.1764 (2) 0.0414 (3) 0.0348 (13)
H20A −0.2198 −0.1970 0.0810 0.052*
H20B −0.1970 −0.2093 0.0234 0.052*
H20C −0.2535 −0.1601 −0.0074 0.052*
C20A −0.0140 (3) 0.2827 (3) 0.4815 (3) 0.0409 (15)
H20D −0.0292 0.2644 0.5121 0.061*
H20E −0.0414 0.3185 0.4447 0.061*
H20F 0.0279 0.3001 0.5215 0.061*
N6 0.3285 (2) −0.0977 (3) 0.3344 (3) 0.0530 (14)
O1 0.3477 (2) −0.1471 (3) 0.3191 (3) 0.0901 (18)
O2 0.3121 (2) −0.1032 (3) 0.3827 (3) 0.0888 (17)
O3 0.3275 (2) −0.0426 (3) 0.3054 (4) 0.105 (2)
C40 0.3059 (4) −0.2905 (4) 0.3660 (5) 0.085 (3)
O40 0.3407 (2) −0.2470 (3) 0.4391 (3) 0.0823 (15)
C41 0.2550 (4) 0.0936 (3) 0.3046 (5) 0.085 (3)
O41 0.2585 (3) 0.0400 (3) 0.3531 (4) 0.0954 (18)
Atomic displacement parameters (Å2) 
U11 U22 U33 U12 U13 U23
Hg1 0.02581 (15) 0.01864 (13) 0.03105 (17) 0.000 0.02190 (14) 0.000
Hg2 0.01963 (14) 0.01255 (12) 0.02745 (15) 0.000 0.01095 (12) 0.000
Hg3 0.01165 (13) 0.01850 (12) 0.01461 (14) 0.000 0.00288 (11) 0.000
N1 0.043 (3) 0.024 (2) 0.061 (3) 0.013 (2) 0.039 (3) 0.015 (2)
N1A 0.017 (2) 0.030 (2) 0.021 (2) −0.0076 (18) 0.0040 (19) 0.0025 (19)
N2 0.027 (2) 0.022 (2) 0.030 (2) 0.0029 (18) 0.020 (2) −0.0019 (19)
N2A 0.016 (2) 0.027 (2) 0.018 (2) 0.0019 (16) 0.0074 (18) 0.0026 (17)
N3 0.025 (2) 0.0192 (19) 0.020 (2) −0.0007 (17) 0.0161 (19) −0.0031 (17)
N3A 0.014 (2) 0.0181 (19) 0.014 (2) −0.0005 (15) 0.0053 (17) −0.0005 (15)
N4 0.019 (2) 0.0185 (19) 0.023 (2) −0.0027 (17) 0.0129 (18) 0.0002 (17)
N4A 0.014 (2) 0.0159 (19) 0.022 (2) 0.0003 (16) 0.0076 (19) −0.0013 (17)
N5 0.016 (2) 0.0163 (18) 0.018 (2) 0.0029 (16) 0.0090 (18) 0.0038 (16)
N5A 0.019 (2) 0.0145 (19) 0.024 (2) 0.0002 (16) 0.013 (2) 0.0012 (17)
C1 0.070 (5) 0.046 (4) 0.111 (6) 0.031 (3) 0.076 (5) 0.042 (4)
C1A 0.026 (3) 0.040 (3) 0.030 (3) −0.007 (3) 0.006 (3) 0.008 (3)
C2 0.066 (5) 0.034 (3) 0.087 (5) 0.018 (3) 0.056 (4) 0.029 (3)
C2A 0.042 (3) 0.032 (3) 0.037 (3) −0.015 (3) 0.020 (3) 0.000 (3)
C3 0.031 (3) 0.019 (3) 0.047 (4) 0.007 (2) 0.015 (3) 0.000 (2)
C3A 0.044 (3) 0.026 (3) 0.035 (3) 0.004 (2) 0.029 (3) 0.002 (2)
C4 0.033 (3) 0.026 (3) 0.037 (3) 0.007 (2) 0.020 (3) −0.004 (2)
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C4A 0.029 (3) 0.030 (3) 0.024 (3) 0.006 (2) 0.014 (2) 0.010 (2)
C5 0.019 (3) 0.022 (2) 0.033 (3) 0.001 (2) 0.015 (2) −0.006 (2)
C5A 0.023 (3) 0.023 (2) 0.022 (3) 0.005 (2) 0.014 (2) 0.004 (2)
C6 0.055 (4) 0.033 (3) 0.064 (5) 0.022 (3) 0.025 (4) 0.004 (3)
C6A 0.071 (5) 0.031 (3) 0.058 (4) 0.005 (3) 0.043 (4) 0.012 (3)
C7 0.019 (3) 0.027 (3) 0.020 (3) −0.005 (2) 0.012 (2) −0.009 (2)
C7A 0.012 (2) 0.025 (2) 0.015 (2) 0.0034 (19) 0.006 (2) −0.003 (2)
C8 0.020 (3) 0.027 (2) 0.016 (3) −0.004 (2) 0.011 (2) −0.007 (2)
C8A 0.015 (2) 0.026 (2) 0.016 (2) 0.003 (2) 0.005 (2) −0.005 (2)
C9 0.022 (3) 0.038 (3) 0.032 (3) −0.004 (2) 0.019 (3) −0.010 (2)
C9A 0.024 (3) 0.034 (3) 0.023 (3) 0.007 (2) 0.011 (2) −0.002 (2)
C10 0.027 (3) 0.047 (3) 0.033 (3) −0.012 (3) 0.022 (3) −0.005 (3)
C10A 0.018 (3) 0.040 (3) 0.022 (3) 0.006 (2) 0.001 (2) −0.013 (2)
C11 0.033 (3) 0.040 (3) 0.027 (3) −0.012 (2) 0.020 (3) −0.001 (2)
C11A 0.020 (3) 0.027 (3) 0.036 (3) −0.001 (2) 0.006 (3) −0.015 (3)
C12 0.025 (3) 0.033 (3) 0.021 (3) −0.006 (2) 0.014 (2) 0.000 (2)
C12A 0.020 (3) 0.021 (2) 0.030 (3) 0.000 (2) 0.010 (2) −0.009 (2)
C13 0.019 (2) 0.025 (2) 0.012 (2) −0.0074 (19) 0.009 (2) −0.0056 (18)
C13A 0.014 (2) 0.021 (2) 0.025 (3) 0.0032 (19) 0.007 (2) −0.009 (2)
C14 0.020 (3) 0.019 (2) 0.017 (3) −0.008 (2) 0.011 (2) −0.009 (2)
C14A 0.012 (2) 0.017 (2) 0.021 (3) −0.0005 (19) 0.007 (2) −0.006 (2)
C15 0.016 (2) 0.018 (2) 0.021 (3) 0.0047 (19) 0.011 (2) 0.003 (2)
C15A 0.021 (3) 0.022 (2) 0.026 (3) 0.000 (2) 0.012 (2) 0.007 (2)
C16 0.015 (2) 0.027 (3) 0.027 (3) 0.0016 (19) 0.013 (2) 0.005 (2)
C16A 0.029 (3) 0.029 (3) 0.017 (3) 0.000 (2) 0.012 (2) 0.004 (2)
C17 0.015 (3) 0.025 (2) 0.021 (3) −0.005 (2) 0.004 (2) 0.004 (2)
C17A 0.028 (3) 0.029 (2) 0.025 (3) −0.002 (2) 0.018 (2) −0.001 (2)
C18 0.020 (3) 0.019 (2) 0.021 (3) −0.0031 (19) 0.010 (2) −0.007 (2)
C18A 0.020 (3) 0.022 (2) 0.032 (3) 0.005 (2) 0.017 (2) 0.001 (2)
C19 0.015 (2) 0.016 (2) 0.018 (2) 0.0029 (19) 0.007 (2) 0.0039 (19)
C19A 0.017 (2) 0.020 (2) 0.018 (3) −0.0014 (19) 0.011 (2) 0.0028 (19)
C20 0.033 (3) 0.029 (3) 0.039 (3) −0.013 (2) 0.019 (3) −0.008 (2)
C20A 0.049 (4) 0.045 (4) 0.031 (3) 0.004 (3) 0.025 (3) −0.008 (3)
N6 0.025 (3) 0.067 (4) 0.041 (3) 0.010 (3) 0.005 (3) −0.005 (3)
O1 0.074 (4) 0.103 (4) 0.067 (4) 0.029 (3) 0.027 (3) −0.022 (3)
O2 0.058 (3) 0.156 (5) 0.070 (4) −0.004 (3) 0.048 (3) −0.017 (4)
O3 0.062 (4) 0.103 (5) 0.128 (5) 0.022 (3) 0.044 (4) 0.057 (4)
C40 0.086 (6) 0.103 (7) 0.072 (6) −0.037 (5) 0.049 (5) −0.022 (5)
O40 0.077 (4) 0.100 (4) 0.067 (3) −0.009 (3) 0.041 (3) 0.017 (3)
C41 0.118 (7) 0.039 (4) 0.070 (5) −0.025 (4) 0.041 (5) 0.008 (4)
O41 0.096 (4) 0.093 (4) 0.123 (5) −0.014 (3) 0.079 (4) −0.027 (4)
Geometric parameters (Å, º) 
Hg1—N3i 2.114 (4) C7A—C8A 1.472 (6)
Hg1—N3 2.114 (4) C8—C9 1.371 (6)
Hg1—N1i 2.391 (4) C8—C13 1.379 (6)
Hg1—N1 2.391 (4) C8A—C13A 1.371 (6)
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Hg2—N5A 2.241 (4) C8A—C9A 1.381 (6)
Hg2—N5Ai 2.241 (4) C9—C10 1.381 (6)
Hg2—N5 2.258 (4) C9—H9 0.9300
Hg2—N5i 2.258 (4) C9A—C10A 1.395 (6)
Hg3—N3A 2.089 (3) C9A—H9A 0.9300
Hg3—N3Ai 2.089 (4) C10—C11 1.391 (7)
Hg3—N1Ai 2.388 (4) C10—H10 0.9300
Hg3—N1A 2.388 (4) C10A—C11A 1.370 (7)
N1—C5 1.333 (6) C10A—H10A 0.9300
N1—C1 1.340 (6) C11—C12 1.380 (6)
N1A—C1A 1.344 (6) C11—H11 0.9300
N1A—C5A 1.348 (6) C11A—C12A 1.381 (7)
N2—C7 1.281 (5) C11A—H11A 0.9300
N2—C5 1.388 (6) C12—C13 1.386 (6)
N2A—C7A 1.287 (5) C12—H12 0.9300
N2A—C5A 1.386 (6) C12A—C13A 1.392 (6)
N3—C7 1.384 (5) C12A—H12A 0.9300
N3—C14 1.398 (5) C13—C14 1.471 (6)
N3A—C14A 1.389 (5) C13A—C14A 1.475 (6)
N3A—C7A 1.395 (5) C15—C16 1.373 (6)
N4—C14 1.277 (5) C15—H15 0.9300
N4—C19 1.392 (5) C15A—C16A 1.373 (6)
N4A—C14A 1.283 (5) C15A—H15A 0.9300
N4A—C19A 1.391 (6) C16—C17 1.383 (6)
N5—C19 1.333 (5) C16—H16 0.9300
N5—C15 1.341 (5) C16A—C17A 1.386 (6)
N5A—C15A 1.338 (6) C16A—H16A 0.9300
N5A—C19A 1.341 (5) C17—C18 1.384 (6)
C1—C2 1.383 (7) C17—C20 1.496 (6)
C1—H1 0.9300 C17A—C18A 1.390 (6)
C1A—C2A 1.368 (7) C17A—C20A 1.498 (6)
C1A—H1A 0.9300 C18—C19 1.398 (6)
C2—C3 1.375 (7) C18—H18 0.9300
C2—H2 0.9300 C18A—C19A 1.387 (6)
C2A—C3A 1.372 (7) C18A—H18A 0.9300
C2A—H2A 0.9300 C20—H20A 0.9600
C3—C4 1.362 (7) C20—H20B 0.9600
C3—C6 1.508 (6) C20—H20C 0.9600
C3A—C4A 1.376 (7) C20A—H20D 0.9600
C3A—C6A 1.518 (6) C20A—H20E 0.9600
C4—C5 1.399 (6) C20A—H20F 0.9600
C4—H4 0.9300 N6—O1 1.211 (6)
C4A—C5A 1.388 (6) N6—O3 1.218 (7)
C4A—H4A 0.9300 N6—O2 1.245 (6)
C6—H6A 0.9600 O1—O40 3.137 (7)
C6—H6B 0.9600 O2—O40 2.976 (8)
C6—H6C 0.9600 O2—O41 3.060 (8)
C6A—H6A1 0.9600 O3—O41 2.967 (8)
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C6A—H6A2 0.9600 C40—O40 1.432 (8)
C6A—H6A3 0.9600 C41—O41 1.384 (8)
C7—C8 1.485 (6)
N3i—Hg1—N3 146.87 (19) C9A—C8A—C7A 130.6 (5)
N3i—Hg1—N1i 83.99 (14) C8—C9—C10 117.0 (5)
N3—Hg1—N1i 121.52 (14) C8—C9—H9 121.5
N3i—Hg1—N1 121.52 (14) C10—C9—H9 121.5
N3—Hg1—N1 83.99 (14) C8A—C9A—C10A 117.5 (5)
N1i—Hg1—N1 85.7 (2) C8A—C9A—H9A 121.2
N5A—Hg2—N5Ai 103.75 (17) C10A—C9A—H9A 121.2
N5A—Hg2—N5 114.95 (13) C9—C10—C11 121.4 (5)
N5Ai—Hg2—N5 108.66 (13) C9—C10—H10 119.3
N5A—Hg2—N5i 108.66 (13) C11—C10—H10 119.3
N5Ai—Hg2—N5i 114.95 (13) C11A—C10A—C9A 121.0 (5)
N5—Hg2—N5i 106.16 (17) C11A—C10A—H10A 119.5
N3A—Hg3—N3Ai 155.43 (18) C9A—C10A—H10A 119.5
N3A—Hg3—N1Ai 114.04 (13) C12—C11—C10 121.4 (5)
N3Ai—Hg3—N1Ai 84.58 (13) C12—C11—H11 119.3
N3A—Hg3—N1A 84.58 (13) C10—C11—H11 119.3
N3Ai—Hg3—N1A 114.04 (13) C10A—C11A—C12A 121.7 (5)
N1Ai—Hg3—N1A 85.35 (19) C10A—C11A—H11A 119.1
C5—N1—C1 118.0 (4) C12A—C11A—H11A 119.1
C5—N1—Hg1 123.2 (3) C11—C12—C13 116.7 (4)
C1—N1—Hg1 117.6 (3) C11—C12—H12 121.6
C1A—N1A—C5A 118.2 (4) C13—C12—H12 121.6
C1A—N1A—Hg3 117.2 (3) C11A—C12A—C13A 117.0 (5)
C5A—N1A—Hg3 122.9 (3) C11A—C12A—H12A 121.5
C7—N2—C5 127.7 (4) C13A—C12A—H12A 121.5
C7A—N2A—C5A 128.5 (4) C8—C13—C12 121.6 (4)
C7—N3—C14 109.5 (4) C8—C13—C14 107.8 (4)
C7—N3—Hg1 123.0 (3) C12—C13—C14 130.5 (4)
C14—N3—Hg1 122.0 (3) C8A—C13A—C12A 121.8 (5)
C14A—N3A—C7A 109.3 (4) C8A—C13A—C14A 107.1 (4)
C14A—N3A—Hg3 122.4 (3) C12A—C13A—C14A 131.1 (5)
C7A—N3A—Hg3 123.7 (3) N4—C14—N3 129.9 (4)
C14—N4—C19 124.3 (4) N4—C14—C13 122.4 (4)
C14A—N4A—C19A 123.5 (4) N3—C14—C13 107.7 (4)
C19—N5—C15 119.4 (4) N4A—C14A—N3A 128.5 (4)
C19—N5—Hg2 114.7 (3) N4A—C14A—C13A 123.5 (4)
C15—N5—Hg2 124.8 (3) N3A—C14A—C13A 108.0 (4)
C15A—N5A—C19A 118.7 (4) N5—C15—C16 122.5 (4)
C15A—N5A—Hg2 121.5 (3) N5—C15—H15 118.8
C19A—N5A—Hg2 118.9 (3) C16—C15—H15 118.8
N1—C1—C2 123.5 (5) N5A—C15A—C16A 122.9 (4)
N1—C1—H1 118.3 N5A—C15A—H15A 118.6
C2—C1—H1 118.3 C16A—C15A—H15A 118.6
N1A—C1A—C2A 123.2 (5) C15—C16—C17 119.2 (4)
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N1A—C1A—H1A 118.4 C15—C16—H16 120.4
C2A—C1A—H1A 118.4 C17—C16—H16 120.4
C3—C2—C1 119.2 (5) C15A—C16A—C17A 119.4 (5)
C3—C2—H2 120.4 C15A—C16A—H16A 120.3
C1—C2—H2 120.4 C17A—C16A—H16A 120.3
C1A—C2A—C3A 119.3 (5) C16—C17—C18 118.1 (4)
C1A—C2A—H2A 120.4 C16—C17—C20 121.1 (4)
C3A—C2A—H2A 120.4 C18—C17—C20 120.8 (4)
C4—C3—C2 117.0 (5) C16A—C17A—C18A 117.6 (4)
C4—C3—C6 122.5 (5) C16A—C17A—C20A 120.4 (4)
C2—C3—C6 120.5 (5) C18A—C17A—C20A 122.0 (4)
C2A—C3A—C4A 118.0 (5) C17—C18—C19 119.9 (4)
C2A—C3A—C6A 119.3 (5) C17—C18—H18 120.0
C4A—C3A—C6A 122.7 (5) C19—C18—H18 120.0
C3—C4—C5 122.0 (5) C19A—C18A—C17A 120.1 (4)
C3—C4—H4 119.0 C19A—C18A—H18A 120.0
C5—C4—H4 119.0 C17A—C18A—H18A 120.0
C3A—C4A—C5A 120.9 (5) N5—C19—N4 113.8 (4)
C3A—C4A—H4A 119.5 N5—C19—C18 120.8 (4)
C5A—C4A—H4A 119.5 N4—C19—C18 125.1 (4)
N1—C5—N2 123.0 (4) N5A—C19A—C18A 121.3 (4)
N1—C5—C4 120.3 (5) N5A—C19A—N4A 115.4 (4)
N2—C5—C4 116.3 (4) C18A—C19A—N4A 123.1 (4)
N1A—C5A—N2A 122.2 (4) C17—C20—H20A 109.5
N1A—C5A—C4A 120.4 (4) C17—C20—H20B 109.5
N2A—C5A—C4A 117.2 (4) H20A—C20—H20B 109.5
C3—C6—H6A 109.5 C17—C20—H20C 109.5
C3—C6—H6B 109.5 H20A—C20—H20C 109.5
H6A—C6—H6B 109.5 H20B—C20—H20C 109.5
C3—C6—H6C 109.5 C17A—C20A—H20D 109.5
H6A—C6—H6C 109.5 C17A—C20A—H20E 109.5
H6B—C6—H6C 109.5 H20D—C20A—H20E 109.5
C3A—C6A—H6A1 109.5 C17A—C20A—H20F 109.5
C3A—C6A—H6A2 109.5 H20D—C20A—H20F 109.5
H6A1—C6A—H6A2 109.5 H20E—C20A—H20F 109.5
C3A—C6A—H6A3 109.5 O1—N6—O3 120.3 (7)
H6A1—C6A—H6A3 109.5 O1—N6—O2 119.5 (7)
H6A2—C6A—H6A3 109.5 O3—N6—O2 120.1 (7)
N2—C7—N3 132.3 (4) N6—O1—O40 96.3 (5)
N2—C7—C8 120.0 (4) N6—O2—O40 103.6 (4)
N3—C7—C8 107.7 (4) N6—O2—O41 96.1 (4)
N2A—C7A—N3A 131.5 (4) O40—O2—O41 159.9 (2)
N2A—C7A—C8A 121.3 (4) N6—O3—O41 101.4 (5)
N3A—C7A—C8A 107.2 (4) C40—O40—O2 109.6 (4)
C9—C8—C13 121.9 (4) C40—O40—O1 85.9 (4)
C9—C8—C7 130.7 (4) O2—O40—O1 40.52 (13)
C13—C8—C7 107.3 (4) C41—O41—O3 90.9 (4)
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C13A—C8A—C9A 121.0 (4) C41—O41—O2 132.3 (5)
C13A—C8A—C7A 108.4 (4) O3—O41—O2 41.43 (15)
Symmetry code: (i) −x, y, −z+1/2.
